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(54) ANTENNA SUPERPOSING RESONANCE resonance structures are made into quarter-wavelength 

STRUCTURE AND MULTIFREQUENCY RADIO and half-wave!engtb types respectively and substrate 

COMMUNICATIONS EQUPMENT INCLUDING which are equal in thickness and dielectric constant can 

SAME ANTENNA be used 

(57) Abstract: COPYRIGHT: (C)2001 , JPO 

PROBLEM TO BE SOLVED: To obtain a small-sized 
antenna in a stack structure with sufficient passing 
band width by eliminating mutual interference by 
coupling a resonance structure which has a high center 
frequency ratio on both sides of a coupling layer made 
of the planar conductive layer with an external 
processing unit via a slit formed in the coupling layer 

SOLUTION: A lower conductive layer A, a lower dielectric 
layer B, a coupling layer C, an upper dielectric layer 
D, and an upper conductive layer E are stacked 
vertically in order, and the layers A p B r and C form a 
lower resonance structure and the layers C, D, and E 
form the upper resonance structure. The coupling layer C 
has two coupling slits CF extending from a back end 
along a length DL and a coupling strip CR form a 
coplanar line and an internal coupling device. The upper 
and lower resonance structures are both a patch type, 
the coupling layer C constitutes the patch of the lower 
resonance structure and an Internal part of a base plate 
of the upper resonance structure, and the patch of the 
upper resonance structure is composed of the upper 
conductive layer E Furthermore, the lower and upper 
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IZ. ?>*Ufi|M»Vtft-9TJKJft£*U 2O0ffl«<Z>&«^ 

*lS2o<7tf8fi«8 (ABC, CDE) fc, 
- %t£M\zmffc-21X2>'ptfi < £ 1 oO* 'J h £ £ 
ti'wiitcJ; U> 2 o<z>#4Et§&&7>^^<Bfl!S^ 
-t>h (l) K^Bllg»c-rsrt8ISWr65tEia (CR. C 

Suie 2 oo^tMiig&mB^f^iBtc <fc oT.7?> HC-HHc 
-rS7>T-*-. 

CF) £*SBcfS:n?b-"ttB»Tfc5£fc£mfc-r 

9-^a>rzMZ, (i)L) , (DT) » & 

iBCfrlSj (DV) S*n^*VttWtU S#^ff!JS3J:tJ5«8!* 

ia*w^itB&«i*u z<n£&jj\mmrt& (d 

(A, B. C, D, E) fcftA/?£»J. #UBBB<Z>&* 
(C) tf. Zl<Z>Jitf)&35! (CW) ii^mH (CV) KfSj 

^oTJl^£ft0iiiMfr#ft (dd iz%ivxw&t=- 
mmmu i®«Mwa&jc, ttssa*#i*iifc»oTi£. 
ffrasy. b&se® (c) «SBaaac&fiK»o& 

*ft*«fctf5TfiWWJff (B) ;iSJ:tf_fcilR&®g 

(d) fe««u m^a«e&^ wsEraaiWB 
(b) tsm.tim&a (d> ***i*ii£trFara* 

ttffi (ABC) *J:lJf±J»j«WW| (CDE) T'$>»J. 



(2) WW200 1- 77 6 23 

2 

itm&tim (c) a, rc^^jsfria^ (cw) 
vfm&B&jj-m (dd tc?&^-rEt) ! s2oOT^'jy h 

fctfU iilfeCX'JvW, tt&*'Jvh (CF) % 
#WW&Jlt%ilC »&^h»Jyy (CR) 

&«»ut, «g^ : ^s£«fi)c-r«.Buf3i!S^if ! siE& (c 

F, CR) 0#812C3BI8K>7>5 : '*'. 
10 [If #£4] T^T^OMKIfttfS&K:. 

(A, E) fedA/tfSU. 2o®flffi 
3§®S (B. D) £<0*3l8S«e£fl{r§L9ffG' 

ig (o taraicgassn, ^oftmvgtf. rsv 
(abc) ft^-rsfefticttffiTBrawis (b) ©t 

lCMt>'ST3P#®B (A) fc. ttFf2±SU^#^ (CD 
E) &tt^£&»lCfMB±fiIBm (D) CEt>*e± 

as^mia (e) t ifc«4v«rvHUM-« 2 -^cDttfimmw 

30 ^„ 

CB*«16] ttKTAWBIB (a) tt, ^&<h=feW 

iBT-sp^y^as (abc) oymsmL^mm^z^ 
ifcsjsg^frjs (o xrot 

jRWsaoiw^^v^tt. raiaJbawssiB (e> \z**m 

7 ] 2 O^iJjIBW^iS^^ < t 

(a b o icBwra>'j>&< i itotmmk (ra 

40 C) fc3&lC#A/«3»J. r<75®«f^^ r©^60 
KFaE^-y^ (C) ©stiiB^jg (CW) 5rC10«)t<7JB>jS3 
«sfe (A) \zmt?Zz.t\zZ^). ffiSttM-frOUltL& 

*§^®<73tdiag?ss (cw) icMUTBfra^-^^ 
hu^T* (cw Bitfwaa&frxyyh (cf) 

tite^fe^^h (SO 0>#8P, -e^jg^jiB^^ 

W#Jfl 8 ] ftfm<L^XDl »^B5jfe (A B C) 

«B»Sffrfe^>h (SC) <D*tl*lMtifflT!mtt 
50 JB (C) <Dm!&® (CW) k^t«2-7®«ft!eMH» 
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# (rac) *mxzziL*imtir%®$j&iv3em 

Hff#9l9] W8TfllS£&flB& (ABC) £<fctf±SlS 

mam (cde) tfi, n»g&4ft<Dim&w&t:"tft? 

Cif^n 1 0 ] ±Biy^gJ£ (CDE) m%<Dlffiil 

mmm^ Tsmmm (bo fcttff0tt»e»» 

[flikJtg 1 2 ] haWfiHSifi (CDE) 

(E) 2 O0ii32^§7. h 'J v ~f (RC I!) 

^ (D) lc*iP#|6ncKtf* 2^4> 3 «&ix h y v y (E 
L, RH) fl^ASSi: U, 3©2o©£dgxhyy7 
*\ *n^-'4T^i>5:a2-pc^$S:^i--5ZLi:5:*^i:-r 

[S9*fl 1 3 ] ituinw&ag& (abc) wn-hK 

tf8B4#© 1 tfEfiflgfifcttftU ifFSae^r^ (C F. 
CR) *\ Jgfrjg (C) COffiMSa (CW) fri>±.$m 
mmSt (CDE) ®8M3't<y?- (E) <Z>**7->*T 

r-$m.3L-v h (i) ^, - ^ Ka*i*««s:afc» 

(2) 7>Ti-\& SWtgil^fel 

3 <zn ^rtijb^- gocsMSar >-ri-T*«> 2 o(7>#jga 
&mm (abc, cde) jw. Kan*«as<&2 

[000 1] 

x<m.n^7^r±\zmt^. 

[0002] 

«. »s?g*^«is^«^fi^, atMi scouts!* 
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[0003] 33 Lfc/BiiT'li, 7>x^-<iWl#\fi&S: 

•SRufttwui&6ftv»u *fcutfLtt omasum 

<Dip>mWLimV>ttAlL ittftVK^S 0 0MH 

20 ztl 800MH7.tCB2|gS*lS. ftJ^iXTVNS^^ 
AGSM9 0 0, GSM1 8 0 0 £J0Vi&jft|£&£(D~~. 

[0004] *W^f5 7 y^ri-it. miz. r v 
a* S U >>y ■ a'>v^ • 7Z/9^~ (ni icrost 
rip patch antenna) j i:V\v^il!j»T? 

^ms«ic^!c$tv&s v>f ^ □ ^ h y y y^c^o 
30 Testis. 

[0 0 0 5] CKTJid^y^^SMVJflWtt. T> 

40 T. Z\ (D-%mz&&Z tlZW#l<D®5k0^MZt<3.&S£ U 
[0 0 0 6] ^ O bf-^tC^o Tsfe&fcS 4x3 2 © 

50 iSTJt!^i:A'.v5 1 i:c?>r^^^^®3bT. xot 



2003$ 83 5B mm mmj 



NO. 2669 P. 7/12 



5 

W&tCOi&S^ r©£3©ft^T?*-r**tV Z.(Mtm 
tt. 3SIS£^Lfe^©i8ffl*^£&S^a£i5S 

[0 0 0 7] Z<D±~J&7> : r±T*fo 
t*947<Mimtmi&ti&. d*l*©*>f:7W:#lC, 
- «&fC J: -jttt, #tci*ff* U v b * 3 

[0 0 0 8] Jff5£<7)T>-r^-Oei33|^0"C, 

[0 0 0 9] #»l*JttWC. ia-7 , >r+<o^ MR 

[0 0 l 0] H5lfeJ:05f52©ftl6nTV>67'>^- 
fct, >t*i*ft*V. mttKB.. TWSiSIB. r *S^rMj 

[0 0 11] ^<£<J:->^£>;ftT^&3fU©7>T--^ 
tt. R. H. WaterhouseiaSM TBro 
ad band stacked shorted pa 
t chj (Electronics Letters, 
1 99 9^1J52 1R, &3 5#, 852^, 9 8-9 9 

{Q Q \ 2] 1®i 3 ftX^Z>'£20)TV'r1-\% J. Ol 
likainen, M. Fisher *3 itfP. V a 
i nikaincn fC l"T h i n dual-re 
sonant stacked shorted pa 
tch antenna for mobile co 
minu nicationsj (Hlectronics 
Letters 1 9 9 9#3,0 1 8 B. &3 5#Sfi> 
6^4 3 7, 4 3 8M) KiegStiT^S. i©2o(D 

%mffik<&&$mifi4 i aware**. 
[ooi3] z.v> 2 o<ojB»cor >^<^n-wi*q& 

?&;b^ 7>5^©J6fidBfc*ttBr£IBKU 
&^LT, JS«f|t]&(dMtt«(ZHi«mz-<y MC 
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if, :tveW. JSS^CioT, LtfL«**Ui 

iltt.&AfcW i<D 2 t?©^©**ISifi]R©i£ 

[0 0 14] #*>4tTvv-5£S3<Z>7;/-r:Hi. W. S. 
10 T. RoweiSWR. B. WatcrhouselCj: 
5^J: TB r o a d b a n d CPW fed sta 
eked patch antonnaj (Elect 
ronics Letters, 1 999fp4fl2 9 
Q, «3 54 3£9-£6 8 J - 6 8 2H) KSHKSftT 

Jfeftt®, 10<7)iim®. 2C50SlSyg, /C<y* 

£J:Utlo<©SimP5:T^^±{Cfrtf a Zfr^omiX 

20 &#&m**>6£ISMX. M£UV^U5feftfc2oOT 

[o 0 l G] dffiBO&ttfcltfl&U* *4©JB»(©T> 
^©#JB^*/^y^3*T'H;&v\ £©7>5rH£ 
A. Sangi ovanni, J. Y. Dauvign 
ac. Ch. P 1 cho UCfc5i&& rs lacked 
Dielectric Antenna for M 
uJt ifrequency Opcrat ionj 
(Microwave & Optical Tech 
nolo«y Letters, #&18^, S£4-*5\ 1 
30 9 9 8^7^. 3 0 3-3 0 6M) fClil^*tTV^. 

[0 0 16] 

40 - m&®mm+&X'&v* 

- Mc^atLfe 2 ^ammmmte. l, 

cD«ke>&Jt#2{ci£<, 
[00 17] 

HW8S:j|Rfc-tSfc*©5«l J£Ui©g(flHfcvvr, * 
50 ©T>5=-t-*^, 
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A, z:© 2 c><0Wi^©I^MifflBtt*HftJ6S*i* 2 o 
©3SS3S5£i:> 

- < £ *> l o©* y *j V fc-ft- 

tf dillCj: y, 2 o<Oi««^*7>T^aW>^3. 

-y h'^®&#Gfi©fftfttf. 2 -.>©«&©-:> t>©fifi;£© io 

e> *»* y astir v v& 3 1 £4$® t f 

[0 0 18] 2o©£3Sf^©^.ffli£^*fcWri*^ 
*Gt®«tt£MiffiRtf. Safctcii. z.©-o©8fciE© 

*EUjBWHr«BT?»*fcV\^afR*«*6. 2 0©#|)£©*r 20 
:hT*Mu £ft&©*»©-5-&©-#t\ ftmm=L-v 

e>fc, 2 -j©*SiS©isi»cBiv ^fnfr&tzfthttvtittft e> & 

[0 0 19] #»PfCJ:*itf> 2-ocD^ySfBBifCH^OT 
«^tSgR©J:b(i. 7>^H!ftfig©«fc^<ojlT, 3*1 30 

e>©*ffll8©3«v ^ri:^ic«mvs «fc o fcfSfr £ 

[0 0 2 0] ftfctSJ:^ 2oWW. 4# 
j?ligS&©J*tt, ^©7>^-tCJt^TlfiiLJh»VTV\ 

§. r©jtti, 5 sag*.*. z.nt>(nm& 

©-##4 #© i afcEffr?* y . ts&tftmjsstC'&z 

2 0©JTOaS©Jtj6< JK»©T>TTh©»&J: y 
3*itt*.5. 3.©2^©*gfr* fiifl^©M2*©#J6tt 40 

i. sic&y. £©fiten. ^SSatb®2'j©lifi©ltT? 
feoT, cine>©ffi©-*«. *$6fj©^6fe©^-e* 
y. K*tctt#tt. 2o©ia«Blw©afcvMW&©it* 

sups. 

[0021] ftaws^etf^ y u-^-w 
h y r.©* h y v ^©Pf6nciBB«4u& 2 
*tt*n-€ J *i2-3©^yy htcky^wstirfey. x 50 
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h y y 7££xmmi®tfm--mc.m&ztiz„ n&m 

■rs©T-ii^<T. ^5&<fc=b, 1 -3©MiyK»an* 
r©<fcd^iSS»Hcj:si^r©nrigefc6^ r©ffi©^-rti 
©nrp^HC-cftaifcftWfflLTv^. #«u3ic«r> 

T, 3©tfj©PllWK:2^©iaBW3ftfe*4x-€ ! *W^tC 
S©HKfc4^fc©IHT^KWM^*# 
tfWttl&y, 3^Lfc*«W6»fett<, 3©2o©*g£ 

[0 0 2 3] BUT. SsfdWfcffiWt, £?©*d»C:*56 
[0024] 

[«w©3ste©^ii] a&wiarctt. ww&mmi*. mm 
ei&^y j f>-r<-r5fe©tc, 3ti«b©fgig« 
fey, TW^Wfc/jVrti©^©*©-*©^ 

[0 0 2 5] 01 (C «fc*l«v 2^fC5^Ufc3-J©^|&7 
t>\ 7>^-lC^fLT. S^lfiJDL, tsWl»JDTfcJ: 
lWC*l0FDV«:-e*i-€ , *vfB(fiL. A^lfiflSilSJW 

ra©2^©^rtj^* s p5&i^i««LTasy. ^ne>©s 

*ir^fi. 55RIDL©fi«fT?ft*JWJ*ie 
il. i©Jl^|flIfcB46*©flB»yil«fc*«litTV»*. 
3©7>T"*-tt, i^Lfcfli^l«C«oTjttttC?KfiK 
a*i««»©JBA. B, C, D. Ktt^A/TV««. #JS 

mtawcjw. 3©«©«3scw (@2#h«) ^e»tws 

CVtC^oT, *Si^J?m©«fiffiffift&lftDLIC»-jT 
£©MW*fc£&IC 89S39bErWDT 

d*vt>©jg©'>^< fcti l o««WBtt 
T?*y. »6JBC*«Wt't*. «©2o©Mt48WMfC 
*ot, »6JB©T4:±K:**v^*iJKf*-F»S8a»B 

[0026] ma, b, a*. TWimm&Anczm 

vttLikirr&'jrtt< t*> 1 o©«^«w«nrfi&feK« 
* £©«ertT?*tfc# e>, «t^f fiw>awa 2 o©# w 

K:e»T?SSJ:-3lC"r*. 3©^i2S3(^, 3©#S6i©a 
^Se^39J:U!SB©^fe-©<5j«*JECJ: »J«fc£S*u 

*»o. i©i«ftstc»LTiiiaK:J:y*3!i£an«jaBw 
t 3 3T#j».ati§ft^«mij, +ys^©iii©^^ 
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[0 0 2 7] T»i3J:tf±»«»«a 
T, i<0«^«JS^2o<D*«tt^S:^br. id' 
[0 0 2 8] *$S«J£J:jrU£ fgftJSCli. 

safs«cw^e)«t*wsafi**iftD l i;?roti^ 2 10 

* h C F i-MWW-S. * »; ?» htt* &r£r* bVy? 
C r h y >y 7fctt&JBrtKWj&"*s. X h U y 

^f'J^Jt hfeJ:tf±BBP4: 

[0 0 2 9] MSBifIi§iStCi3VNT> i07>ftti, 
&ffl*f3Sfflft£ LX. 5&IIWc3tia»fcUT§BfW« 

;b=F- zm^co2^©3U}^i. - )iS;ics^ 
T«&#3*u fls/ftf. r®Ji<a is^yy hojitcga 

[0 0 3 0] aWT^fttHiC 1 

oifea^KOTf^^fe^^^-t^-tfe-ctSo 30 
•r^$e>tc, #fc<i:*lodtfMWSSJBA. E££- 

2^<z)§im®B, dot z<mw^^tm 

U^MiitSSftJ-t-SZLtlcfcy, 2o®#4K«B£©-# 
J& ££;itf)gC£fcKygEtt, Zl<Z>2o0>Jg©-?t>OT 

rCD^lC^tL/r/^y^ (patch) illfefi ( r g r 
ound planej) fcSihfcU iOtfSj&PftilfiJS 

[0 0 3 1] /\y^ft«iLfci®J:^ft««fl«W^e 
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[0 0 3 2] <mt&$&&mV& 2'>(D#Mffifetf 

TgPissmJgB^Tic&tfTv^Tfii^iJiA^ ±ais# 

ff&ftgC D E 5:l@ftK-r-S> tz.&>\Z±M3m® D ©±tcj£tf 
[0 0 3 3] 2-.><Z>#Jgtti&ti. Sfe5£Kft»T»**H- 

0>**!Hft*.ss fesmcfr 

[0 0 3 4] ZCOtctb. j^mn>9SSK.n^X, itfmz 
li. TSIS9®BAtt, '>&<£%T$#4S«&ABCtf> 

[0035] mtt zzmsmx^ «te-je& 

[0036] /ty*zm%M&mBmi~ wlmuz 
jcii, z-CDyy^fif-z e>ic, 2o(z>#^®e©^'5c< 

*-#T-&5T#&S&8i£ A B C ICBO®. 'PtS. < £ 
t»l -J<^5it^i«cRAC^-^tf. jfiUWM^ ^.<73^)t 

aicwcarr*. tt^Kiasci*. s^mcd^cwk: 

[0 0 3 7] 'p%<£*jTfflymmABCtf4&Dl 
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li±K, zi<7J>I^ 137. h U v zfC Rtflir&t 'J fh^l 
^"U— HB»lCj:*J|ft«**ia. /gB©Jg$tt, 

[0 0 3 8] #Mlctt, 4#© i afe£5?ero«BaA B-c 
[0 0 3 9] l/T«6V&tifc9a»5«T?»t. TSWt 

isesigAncfij:D f ±siyys«egcDE^yi^ 4# 

EK3tta&ft*20©MSIM»*RAa RCE©#3Sl 20 
tt. iLV*j«l*LTSKFtV*$ 2o©7. h U ? 2 

£EI3JSC©#fl9T', Z.©2-3©&M*. 7>-r?"©® 
^»0)«»?Wa*»6i3S!6*S^©^^- H©. *B 

©^sifcfrc ss®3b, D©j*a*^a»K r©2o 

©Mf©*&y«ttWCT*oT. «-Jg©PStt, *©X 
[0 0 4 0] ~©JWS*»T!tt. ±aWWWlCI3EK: 30 

©tiffl&JS© i 5 o % =&_tieJ y , ±w#ftHISili©« WR 

©*, * ft id ©fiSST' 1GHz ©JSJ2J3& &8o"?ii8t©:& 
[0 0 4 1] z©*3MR&DBfltttf. £fflM&©fr 

*»»££ft l*>>*>, £©JM&w»w=tfaifs**3Hi 

£©^cJ3tt*«K©0aW»». w ^ 40 
>y*©*B, hffRl«8©J**. rjWtiBWP*** 

W> h, r©4S©l»:&6. £©BMttiWC B 
rian C. WadelUCj:^ f'l'ransm 
ission Line Design Hand bo 
okj . Artech House, Boston, L 
ondo nlCfcSR*4VCV*6. fc&M&i, £©«*© 

[0 0 4 2] r©J:3fc$&©JIi££5a±, £©«8ft©* 

jmws. -£©£#>, wwdw&ci*. ^J-as&iwiw so 



i^BS2 0 0 1- 7 7 623 
12 

r*fe©£. 8tJM»4:Dfe*li*T?*s«mBJtlKfciSIE 
£#j5JSbT. fc©2o©*tfifcfl«*U<JBfcft$. *1 

fcCJ: y, zi(7) 2 oCMBitcfeW5eBBfflgBr©Jtt:# 
#LT, JdMG^JVttKtf. T f #*t©fl«R®2« 
j£<ft*J:^JCr*- |S20«SacJ:*lH 2ocO«Bt 

K:iB*ofiaiji8itc*roTa**i&ifc3W» ««©#*# 

HfttfeSfcS, «R©WW©»BCJ:oTff&ft 

6. 

[0 0 4 3] «fcLTW&ftfe*JW»*l*. ±«« 

ij-y^EU RIUWpKfcft 1 .). £*v&0>#»* h U ? 
Ttt, 2 o©}0|* x h y >y :/ R C E K«vW\IS6S 
ft ^fc* K 'J y ^?>±aaittWD©.hKl*^*fi«C 

h 'J y 7"£ HPJSKcflWW* fc&icfr »J flW/S 2 o©:£J5 

ttcty, ±iJ«E^©i8®f^*i£tf»-^*^:*^ 
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